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Agents

• Rickettsial diseases

• Mosquito-borne 
diseases

• Lyme disease and STARI

• Chagas disease

• Bartonellosis

• Babesiosis



Why include wildlife in the 
“One Health” approach?

• Reservoirs
– Understanding the ecology of pathogen

– Risks of transmission

– Potential vectors

– Diverse pool of pathogen samples
• Genetic gold mine

• Sentinels

• Necessary or important host to vectors (ticks)

• Wildlife as victims of disease

• Education



Changing ecology and vector-
borne diseases

• What is the role of wildlife?

• How are wildlife populations changing?

– Effects on pathogens and vectors?

• How does this translate into human or animal 
health risks?



Wildlife and disease:
Complex system

Education/policy/ma
nagement

Diagnostics

Field investigations

Field surveillance

Lab work/characterization

Wildlife biology
Virology

Bacteriology
Parasitology
Toxicology
Clinicians

Landscape modelers
Disease ecologists



Complex system

• Mortality rate

– Mortality detection!

• Diagnostic difficulties

– Molecular and serologic

• Experimental studies

Ward et al., 2006
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Complex system

• Population data (need that denominator)

• Community composition

• Animal behavior

– Spatial and scale considerations

• Habitat characteristics/changes

– Predictability?



Reservoirs

• Ehrlichia chaffeensis, Borrelia burgorderi, 
arboviruses, avian influenza, etc.



Yabsley et al., 2005; AJTMH

Ehrlichia chaffeensis surveillance 
using deer as sentinels
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Sentinels

• Reservoirs

• Commonly exposed animals



Dogs and Bb

National prevalence: 5.0%

Almost 1 million dogs testedBowman et al., 2009 Vet Parasitol



-B. burgdorferi positive
(IFA + and SNAP +)

-B. burgdorferi positive

(IFA- and SNAP +)

-B. lonestari positive

(IFA + and SNAP -)

-Negative for both

(IFA- and SNAP -)Murdock et al., 2009 

>700 deer



Raccoons and Ehrlichia chaffeensis

Yabsley et al., 2008 VBZD



Spatial and pathogen effects

Anaplasma phagocytophilum

• Few human cases in the Southeast
• 2006

– New England, Mid. Atlantic, and N. Central – 613 cases

– Southeast – 31 cases

– Raccoons
• Reservoirs of Ap in CT (Levin et al., 2002)

• All raccoons tested in South are negative                      
(Dugan et al., 2004; Yabsley et al., 2008)

• Experimentally, raccoons develop long                         
term infections with Ap-ha but short-
term infections with  Ap-Var1                                           
(Yabsley et al., 2008)



Wildlife as victims 
of disease

• Depending on the 
pathogen/wildlife 
species, some may 
develop disease
– E.g., West Nile virus and 

corvids



LaDeau et al., 2007 Nature

Wildlife as victims 
of disease



Education

• What are actual risks

• What is actual role of 
wildlife

• Prevention/control

• Training of wildlife 
professionals with 
disease 
interest/expertise



“Disease in a wildlife population is 

rarely a simple, one-cause, one-effect 

situation.  Usually it is the product of 

profound changes in the environment”

Lars Karstad, 1971



Changing landscape

• Dramatic changes have occurred and will 
continue to occur

– May affect disease dynamics in multiple ways

• Pathogen prevalence

• Reservoir hosts

• Vectors

• Changes in interactions of a pathogen with other 
organisms

• People’s behavior and demographics

• Climate change



Changes in distribution and density 
of reservoir hosts

1950 1970





1999



Changes in distribution and 
density of vectors

A. americanum: Queen and King of 

the South…and expanding



Changes in distribution and density 
of vectors
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A. americanum

A. maculatum

D. variabilis

Ixodes sp.

Gleim and Yabsley, unpub



Effects of diversity of competent 
and noncompetent vertebrate 
hosts on pathogen prevalence

Effects of diversity of competent 
and noncompetent vertebrate 
hosts on pathogen prevalence



Changing demographics and 
behavior



Climate change

Browstein et al., 2005 
EcoHealth



Example of a field-lab-wildlife-public health interaction:
Discovery of a new pathogen…

PM Ehrlichia sp.

• \



Discovery of PM 
Ehrlichia sp.

• Person hiking at Panola 
Mountain State Park near 
Atlanta, GA

• A. americanum from Panola 
Mountain State Park, GA 
transmitted agent to goats

Reeves et al,. 2008,  J Med Case Reports

Loftis et al., 2008 Vet Microbiol



PCR-positive ticks

PCR-negative ticks

Loftis et al., 2008 BMC Infect Dis.

36 of 3,799 ticks
positive from 
10 states



Two genotypes of  PM 

Ehrlichia sp. present in 

US based on analysis of  

map1 gene

Loftis et al., 2008 

BMC Infect Dis.
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Caribbean



Deer as 
reservoirs?

PCR positive

Yabsley et al., 2008, JWD

3 of 87 
(3.5%) 
positive

PCR negative



Yabsley et al., 2008, JWD



Past and Future

• A little information can go a long way in 
understanding the ecology of novel or 
understudied organisms

• But remember to constantly question and 
investigate



Amblyomma americanum
Ehrlichia chaffeensis

Ehrlichia ewingii
Ehrlichia sp. PME agent

Cytauxzoon felis
Borrelia lonestari??

Rickettsia amblyommii??
Bartonella spp.?

Ixodes scapularis and I. pacificus 
Babesia microti

Borrelia burgdorferi
Anaplasma phagocytophilum

Amblyomma maculatum
Rickettsia parkeri

Hepatozoon americanum
Dermacentor variabilis

Rickettsia rickettsii
Cytauxzoon felis

Suites

Babesia
sp. 

MO1

Babesia
duncani

Bartonella
spp. ??

STARI 
agent?



Dermacentor variabilis (American dog tick)

Dermacentor andersonii (wood tick)

2000-2004 

15 RMSF cases

Old disease – Challenge to dogma



Rhipicephalus sanguineus

(common brown dog tick)



Trypanosoma cruzi and Babesia
A wildlife bonanza! 



QUESTIONS?

myabsley@uga.edu


